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We, Robert Hans JIcller, Ph.D., a 
British Subject, and J. G. Franklin & 
Sons Limited, a British Company, both of 
Birkbeck Works, Colvestone Crescent, 
5 London, E,8, do hereby declare the inven- 
tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by the following state- 

10 ment :— 

The present invention relate* to rubber 
drainage tubing, catheters, or the like, 
with distensible bags (hereinafter in this 
specification and the claims hereof termed 

15 bag catheters), and the manufacture there- 
of, and has for its principal object to pro- 
vide a distensible bag catheter in which the 
bag will distend symmetrically or substan- 
tially so and the tubing remain straight or 

20 substantially so while the bag is distended. 
The term rubber as used in this specifica- 
tion is to be understood as including both 
natural and artificial rubbor. 

Distensible bag catheters generally con- 

25 sist of a principal drainage tube provided 
with a circumferential bag portion proxi- 
mal to the drainage eyelets, and having 
an lnacpmucni Ji-*tcr^::" y4 ' ,rtf *vtpndins 
longitudinally along the drainage tube to 

30 the bag for inflating this so as to distend 
the bag when, the catheter is in place. 

The manufacture of such catheters by a 
dipping process is well known. 
One way consists in depositing rubber 

35 from a solution or dispersion en a r^-Uke 
former to form the principal drainage 
tube, attaching a thinner auxiliary tube 
alongside the main tube and affixing a thin 
rubber bag or bag- forming portion (here- 

40 inafter in this specification and in the 
claims hereof termed bag) around the 
tuhing in such a way that this bag adheres 
or connects firmly to the tubing at both its 
end portions and can be freelv inflated 



The main and auxiliary or inflation 
tubes together form what is herein called 
4 4 the body M of the catheter. 

For preference the bag is formed by an 
annular band or sleeve of thin rubber .SO 
which initially, at least at its opposed end 
portions, closely fits the outside of the 
catheter body, 'this band or sleeve being 
internally connected at both its end por- 
tions to the body of the catheter by ad- 55 
hesion, so that a medial portion of the 
band of uniform length can be distended 
by inflation. One or more external coat- 
ings of rubber may be applied over the 
whok assembly to attach the band more 60 
securely to th« catheter body, and promote 
a smooth external finish. 

In the manufacture of these bag 
catheters, one of the difficulties encountered 
is to produce an article in which the bag 65 
will distend symmetrically antl in such a 
way that the main drainage tubing will 
remain substantially straight and extend 
substantially centrally of the/inflated bag 
when the article is in use. 70 

When the has is distended to the bul- 
bous or hollow ring-like configuration re- 
quired in use, the rubber of the bag is 
necessarily xt-cui!.. ..;r:t:h?^ nn <* *h p con- 
siderable forces exerted may tend to pull IS 
local inward parts of the connected end 
portions of the bag away from the body 
of the catheter so that the circumferential 
zones of connection between the bag and 
the eatheter body become locally or un-K' 
evenly reduced iin/and the ?ir?»mfprence 
of the body so that variation is 
introduced around such circumference in 
the length of the inflatable portion of the 
bag. & 

As soon as the length of the inflatable 
portion of the bag varies around the cir- 
cumference of the body a couple is pro 
duced on inflation with the result that the 
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corresponding end of the tubing becomes 
bent. 

We have found that the main factor re- 
quisite tor a symmetrical distension of the 
5 bag,, and also for preventing the drainage 
tube from bending, is the provision at the 
end Uundaries of the distensible portion 
of the bag, and the maintenance under in- 
flating pressure, of sealing contact between 
10 the I mg and the catheter bodv around cir- 
cumferential lines lying in substantially 
parallel planes exactly or approximately 
at right angles to the axis of said body. 
For the purpose of establishing "and 
15 maintaining this condition of connection 
the present invention consists in the appli- 
cation of relatively inextensible binding, 
e.g.. ol fabric or a suitable thread such as 
r^vou. cotton or silk around the end por- 
20 tiuna of the bag. 

In one way of carrying out the invention 
the main anil auxiliary tubing and the bag 
»ii the furm of a baud, ;u*e produced, e.g., 
by immersion of suitable formers in liquid 
25 rubber composition and then combined in 
the usual w^y, opposed end portions of 
the band being Joined at circumferential 
junction zones to the catheter body by ad- 
hesion. 

30 After the bag has been thus secured to 
the body at least one strip of fabric or one 
or more turns of suitable thread as afore- 
said are firmly secured around the end por- 
tions of the bag in such a way that the 

35 inilatable portion of the bug is bounded at 
its ends by circumferential lines of con- 
tact, maintained by the bindings, such lines 
being in parallel planes at right angles to 
the axis of the catheter bod\. If desired 

40 a further coating of rubber may be de- 
posited, e.g., by dipping, over the whole 
combination. 
We prefer to hold the binding in position 

45 by applying the binding while the rubber 
material of the bug Ls in a semi-dry condi- 
tion and to maintain the Minding pressure 
while such material dries. Alternatively, 
the bindings or the band wh<?re the hind- 

50 ings are to be applied may be coated with 
an adhi^ivft. Tn this way fhn of knots 
in a thread binding is obviated. In the 
ca<u: of a single turn of thread or a single 
turn of a fabric strip binding ojs aforesaid 

55 the ends of the binding may abut or over- 
lap. 

For the purposes nf the present inven- 
tion the liquid rubber composition from 
whi**h the component parts of the catheter 
60 an* formed, may lie a solution of rubber in 
a solvent such as the so-called rubber 



may contain vulcanising ingredients or 
may consist of pre-vulcanise 1 dispersions. 

In the formation of the catheter body, 
cohesion of the rubber ordinarily will be 
sufficient to hold the assembled "fain and 70 
auxiliary tubing in proper relation for sub- 
sequent handling, but this adhesion may 
be augmented if nece«ary by rubber 
cement. The assembled tubing may be 
immersed again in the liquid rubber com- 75 
position and an additional coating of 
rubber produced upon the assembly to 
build up a deposit of rubber merging with 
the previous deposits to provide an over- 
all coating about 0.01 to 0.10 in thickness 80 
and to promote a smooth exterior surface 
to the assembly. 

Instead of forming the bag separately 
and then securing it to the catheter body, 
the catheter Lxly may be used as a former 85 
for production of the bag in situ by immer- 
sion, as will be later described. 

Strips o/ fabric or the like may be used 
instead of thread-like bindings. In this 
case the strips must be applied to that the 90 
inner edges of the opposed strips maintain 
the desired circumferential lines of sealing 
contact at the end boundaries of the infla- 
table portion of the bag. 

In order that the present invention may 95 
be the more readily understood, reference 
is hereinafter made to the catheter illus- 
trated by way of example in the accom- 
panyiug drawings, in the production of 
which use has been made of the present 100" 
invention. 
In the drawings ; — 

Fig. 1 is an elevational view of the bag 
catheter; 

Figs. 2 and 3 are undiatended and dis- 105 
tended longitudinal sections thereof. 

Fig. 4 is aii enlarged longitudinal sec- 
tion: and Fig. a is a transverse section on 

thp lina nf Firr X 

In the drawing, 1 denotes the main HO 
drainage tube, 2 the auxiliary inflating 
tube, and H the distensible bag which is 
formed by an anuular band the end por- 
tions of which are secured to the catheter 
body as aforesaid. The tubes I and 2 may 115 
lw> formed hy former immersion and then 
combined in well known way. The auxi- 
liary tube 2. is provided with a branch 
portion "* to which an inflating bulb may 
be connected. * ^0 

Tn the production of the catheter, wheu 
the rubber constituting the catheter body 
is sufficiently dried, an aperture 6 is made 
in the auxiliary tube 2 by cutting or burn- 
ing and the catheter body is Inserted 1 25 
through the annular band of rubber form- 
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body and relatively inextensible thread 
binding 7 (Pig. 4) is wound round such 
end portions in such a way that the inner- 
_ most turn of threat at each end of the band 
5 ia positioned at the corresponding end 
boundary of the inflatable portion of the 
bag and maintains the sealing contact be- 
tween the band and the catheter body 
around a circumferential line (9 in Pigs. 
10 4 and 5) tying in a plane perpendicular to 
the axis of the said body. The thread is 
held in position by an adhesive. After the 
has bas !>een secured, the assembly is again 
immersed in the liquid rubber composition 
15 to deposit a thin film of rubber 8 over the 
assembly, which film merges with the pre- 
vious rubber deposits to form an integral 
structure with a smooth exterior surface, 
and also serves to strengthen the union of 
20 the base with the catheter body. 

Finally, the assembled catheter is sub- 
jected to the usual washing, drying, and 
if desired, vulcanising treatments, the de- 
position forms are removed from within 
25 the deposits, drainage eyelet 4 is cut or 
burned in an appropriate position, and the 
remote ends of the tubes. 1, 2 and 5 are 
trimmed, all according to the usual pro- 
cedure requiring no detailed explanation. 
30 The finished catheter made by the pro- 
cess described, is seen to consist of a princi- 
pal drainage tube 1 having a drainage 
eyelet 4 at the distal end, a distensible bag 
3 of uniform length surrounding the bodv 
35 *»? the catheter adjacent the eyelet 4 and 
secured to the catheter body by relatively 
inextcnsible bindings disposed at riirii 5 
angles to the axis of such body, and ai: 
auxiliary or distension duct 2 leading to 
40 the distensible hair whereby the bag may 
i>e distended by injecting air or a 'liquid 
through the duct. 

If desired, the end portions of the bag 
forming band may be brought. Drior to 
45 'Mndmg. over annular grooves on the wall 
of the catheter body, in which case tension- 
ing bystretchmg of H„. ends of rlic hand 
in passing it over the hotly of the catheter, 
and the binding, may assist in bringing 
5C the annular parts of the hand into nigage"- 
ment with the grooves. The a-serubly m;r 
then, as »>efore. be immersed in the liquid 
rubber composition to deposit a thin film 
of rubber over the assetnblv. 
55 For causing the catheter, or a desired 
local portion of the catheter to show up 
more clearly in an X-ray photograph of 
patient, the liquid rubber composition 
from which the catheter or a local portion 
60 therc.it is formed may l« compounded 
with a suitable shadow-producing material 
For example, the addition of 20<~ r of blanc 
h\;p < Wd on the rubber contend to late:;. 
^ wd! produce a rubber article capable of 
~o -nx? -\ -Vnrlv defined shadow under X- 



rays. Other materials which block the 
travel of X-rays may be substituted for the 
blanc fixe. 

In an alternative manner of producing 
the catheter, the catheter body is first 70 
formed as hereinbefore desrrilwd and then 
local circumferential areas of the catheter 
body corresponding to the desired location 
of the inflatable portion of the bag of uni- 
form length as aforesaid are treated with 75 
a substance adapted to prevent ad hen ion 
between such area of the l>ody and a coat- 
ing of rubber formed by deposition and a 
length of the catheter body having the 
said treated circur^\ren; ; al area ;is a 80 
medial portion, !s ihen i.nmersed in a 
liquid be»* - -dtion .so >s to form the 
bag : - examples o\ substances 

adapted to prevent adhesion aforesaid 
are a suspension of soapstone in alcohol, 85 
or a bromine, chlorine or >ulphur chloride 
solution. 

After such formation in situ the binding 
must be applied in the same way as when 
the band has l>een separately formed, so 90 
as- to maintain circumferential end bound- 
aries to the inflatable portion of the band, 
such end boundaries being circles in 
parallel planes exactly or approximately 
at rii^ht angles to the axis of the catheter 95 
body. 

The catheter bag, in the form of a pre- 
formed annular band, may be formed by 
extrusion or by a dipping process . 

As a particular example of the applica- \qq 
tion of the invention it may be used in the 
manufacture of a haemostatic bag (Foley's 
haemostatic bag), such as is designed for 
use after transurethral resection of the 
prostrate, the distensible bag operating on 105 
inflation to exert pressure in the prostatic 
cavity. 

What we claim is : — 

1. Has catheter having its distensible 
hag connected by end portions surrounding no 
the catheter body, wherein jit the end 
boundaries of the inflatable portion of the 
bag, sealing contact between the bag and 
the catheter body is maintained around 
circumferential lines lying in substantially 115 
parallel planes exactly or approximately 

at right angles to the catheter body by re- 
latively incxtensihle bindings. 

2. Rag catheter as in Claim 1, wherein 
the bindings are maintained in position bv 120 
adhesion to the material of the bag. 

•5. Hag catheter as in Claim 1 or 2. 
wherein annular parts of the said end por- 
tions of the ba£ are drawn into annular 
grooves in the catheter body by the bind- 125 
ings or these and the tension of- such radi- 
ally stretched end portions of the bag. 

*- ' ***K '-«* »• mw*.u». iw nt dn} ft c<~cw m g 

claim wherein the applied bindings are 

coali-. 1 ovr with rubber. i:>0 
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Imj; catheter consisting of a body pur- later to be secured to the catheter body 

lion a* herein denned, drainage eyelet (3) inserting the prepared catheter body 

at the distal end of the main drainage tube through an annular bag forming band 40 

_ ami a distensible ha- surrounding the body until the band surrounds the aperture(s) 

0 of the catheter adjacent «aid eyelet (s), the and securing the end portions of the band 

auxiliary or distention duct leading to the to the catheter body by relatively inex- 

mtenor of the distensible bug for disten- tensible bindings or these and an adhesive 

sion of the latter by injection of air or a so that the bindings maintain sealing con- 45 

liquid through the duct f the bag catheter tact between the bag and the catheter body 

10 also having relatively inextensible bindings at the opposed end boundaries of the in- 

which maintain sealing contact between flatable portion of the bag around circum- 

the bag and the catheter body at the ferential lines Iving in substantially 

opposed end boundaries of the inflatable parallel planes exactly or approximately 50 

portion of the bag around circumferential at right angles to the axis of the catheter 

15 lines lying exactly or approximately in body. 

parallel planes substantially at right angles 8. In the production of a bag catheter 

to the axis of the catheter body. by the method according to Claim 6 or 7 

(>. In the production of a bag catheter the additional step of immersing the 55 
as in any preceding claim, treating a local catheter bag and body assembly in a liquid 
20 circumferential area of the catheter body rubber composition to deposit a thin film 
corresponding with the desired location of of rubber over such assembly which merges 
the inflatable portion of the bag with a with the previous rubber deposits to form 
substance adapted to prevent adhesion be- an integral structure with a finished ex- fin, 
tween such Iwdy and a subsequently terior surface. 
25 applied rubber deposit, and then immersing 9. A bag catheter as in any preceding 
a length of said body having the so treated Claim 1 to 5 whollv or locally formed from 
area as its medial portion in a liquid rub- a l^uid rubber composition compounded 
ber composition to produce the bag in situ with a suitable X-rav shadow-producing 65 
and then applying the bindings around the material. 
30 end portions of the bag which are con- 10. Bag catheter substantially as herein 
joined to the catheter body abreast of said described with reference to and as illus- 
trated area. trated in the accompanving drawings. 

7. In the production of a bag catheter 

as in any preceding Claim 1 to 5. forming HYDE & HEIDE, 

35 the catheter body as herein defined, by 2 t J^road Street Buildings, Liverpool 

former immersion, forming an aperture(s) Street, London, E.C.2, 

to lead from the auxiliary tube, to the bag Patent Agents for the Applicants. 
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?u "v\e. koukk:- Hans .wlll i-.k. ni.u., a 
Jtritish Subject, and J. ii. Fkankijn & 
Sons Ijmitkd. a British Company, both of 
Biri>eok Works, Colvesrfonc Crescent. 
London. K.8. do hereby deciare this inven- 

75 tiun to be de-vrih«;d in the following state- 
ment : — 

The present invention relates to rubber 
drainage tubing, catheters or the like with 
distensible bags (nerelnafter termed bag 

SO catheters 1 and the manufacture thereof, 
and has for its principal object to provide 
a distensible bag catheter in which the bag 
will distend symmetrically or substantially 
so and the tubing remain straight or sub- 

85 stantially so while the bag is distended. The 
term rubber as used in this specification 
is to be und*»rshx>d as including both 
n:if:»r:il and artificial rubber. 

Distensible hag catheters generally .-on- 

90 ;i-.t or a rs*»««-»;»wi .J ..... i (> ,i 

* '* t I ** * ■•«.•:»... .1. ,1,1-, 



wan a circumferential oag portion proxi- 
mal to the drainage eyelets, and having an 
independent distension duct extending 
longitudinally along the drainage tube to 
the bajr for inflating this so as to distend 95 
the bag after the catheter is in place. 

The manufacture of such catheters by 
dipping process is well known. 

It consists in depositing rubber from a 
solution or dispersion on a roddike former 10O 
to form the main drainage tube, attaching 
a thinner auxiliary tube alongside the main 
tube and affixing .1 thin rubber bag or bag- 
forming portion around the tubing in such 
a way that this bag portion adheres or con- 105 
nects firmly to the main tube at both its 
edges, but can be freely inflated through 
the auxiliary tube. 

For preference thus hag portion is not. 
however, before inflation a bag, but rather 110 
a th::i annular band or sleeve or rubber 
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which initially, at least at its e<Iges closely 
flu the outside of the drainage tube, being 
internally connected by adhesion at both 
edges to the body of the catheter. One 
5 or more external coatings of rubber may 
be applied to attach more securely the said 
band to said body. When such a band is 
distended to the bulbous or hollow ring- 
like configuration required in use, the rub- 

10 ber of the bag is necessarily greatly 
stretched and the forces exerted may tend 
partly to pull away the aforesaid edges 
from the body of the catheter so that the 
circumferential bands or zones of connec- 

15 tion between such edges and the body of 
the catheter are rendered uneven so that 
not only is an unsymmetrically shaped bag 
formed on inflation, but the bag carrying 
end of the drainage tube is bent as a 

20 result thereof. 

In the manufacture of these catheters 
therefore, one of the difficulties encoun- 
tered is to produce an article in which the 
bag will distend symmetrically and in such 

25 a way that the main drainage tubing re- 
mains substantially straight and extends 
substantially centrally of. the inflated bag 
in use. 

We have found that tiie main factor re- 

30 quisite for a symmetrical distension of the 
bag, and also for preventing the drainage 
tube from bending, is the prevision and 
maintainence under inflating pressure of a 
circumferential zone of connection between 

35 each end of the bag and the body qf the 
catheter such that parallel planes contain- 
ing the nearer bundaries of said zones shall 
be at right angles or sul>stantially so to 
the axis of said body. 

40 As considerable forces are exertrd at the 
zones of attachment of the ends of the bag 
with the catheter body during the inflation 
of the inflation of the bag, it is quite usual 
fnr the axial extent of one or both end 

45 connections to become so locally or un- 
evenly reduced around the said zones or 
one of them at or adjacent the nearer 
boundaries or one of them, that the afore- 
said condition, if originally present, viz., 

50 that parallel planes at right angles to the 
axis of the catheter body shall contain the 
nearer boundaries of the connecting zones, 
is not maintained. 
These circumstances and al»o the usual 

55 method of production make it extremely 
difficult to ensure the maintenance of this 
condition of junction of the bag edges 
with the main body, and as soon as the 
forces exerted by the distended bag are 

60 not exterted around such a line of junc- 
tion, a couple is produced and distortion 
of the bag and bending of the tube occurs. 
For the purpose of firstly to ensure the 



ami secondly to preserve this condition, ihc 
present invention consists in re in forcing 
the junction zones aforesaid by a relatively 
incxtensible binding such as of fabric or 
a suitable threat!, for example, of rayon, 70 
cotton or silk wrapped firmly one or more 
times around the said edges and secured, 
the binding beinir disposed at right angles 
or substantially so as the axis of the 
catheter body. . 75 

In carrying the invention into practical 
effect the main and auxiliary tubing and 
the bag are produced, e.g., by immersion 
of suitable formers in liquid rubber com- 
position and combined in the usual way. 80 
As hereinafter described the catheter body 
itself may be used as the former for pro- 
duction of the basr by immersion. 

After the parts are combined at least 
one strip of fabric or one or more rounds S5 
of thread are firmly secured around the 
edges of the bag at right angles to the axis 
of the catheter body and further rubier is 
deposited, e.g., by dipping, on top of the 
combination, 90 

.The liquid rubber composition may be 
a solution of rubber in a solvent such as 
the so-called ruhlwr cement, or a natural 
or artificial aqueous dispersion of rubber, 
and the rubber coatings may be produced 95 
upon the formers in any desired manner. 
The composition may contain vulcanising 
ingredients or may consist of pre-vulcan- 
ised dispersions. 

Cohesion of the rubber ordinarily will 100 
be sufficient to hold the assembled forms 
in proper relation for subsequent handling, 
but may be augmented, if necessary, by 
rubber cement. The assembled coated 
forms are then immersed again in the i<m 
liquid rubber composition and an addi- 
tional coating of rubber is produced upon 
the assembly to build up a deposit of rub- 
ber merging with the previous deposits to 
provide an overall coating iiuow <mm luho 
0.10 thick. 

When the rubber deposits are suffici- 
ently dried an aperture is produced by 
cutting or burning, leading from the auxi- 
liary tubing to tiie bag presently to be 115 
applied to the catheter body. For this pur- 
pose the prepared eath^ter body is inserted 
through the bag (thin annular band or 
sleeve of rubber) until the bag surrounds 
the cut or burn aforesaid and the edge 120 
portions of the bat: found as aforesaid, 
previously, if desired, to binding, being 
brought into alignment with and pressed 
into annular grooves on the wall of said 
body, tension by stretching of the edges ui 125 
passing the body of the catheter through 
the band or sleeve, and t he binding, assis- 
ting in thin operation of engaging the 
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immersed in the liquid rubber composition 
to deposit a thin film of rubber over the 
assembly which merges with the previous 
_ rubber deposits to form an integral struc- 
5 ture and also further serves to secure the 
\m to the body of the catheter, and pro- 
mote a smooth exterior surface especially 
when the grooving aforesaid is not present. 
Finally, the assembled catheter is sub- 
10 jected to the usual washing, drying, and, 
if desired, vulcanising treatments, the de- 
position forms are removed from within 
the deposits, drainage eyelets are cut or 
burned in appropriate positions, and the 
15 ends of the outlet tubes are trimmed, all 
according to the usual procedure requir- 
ing no detailed explanation. 

The finished catheter made by the pro- 
cess described, is seen to consist of a princi- 
20 pal drainage tube having drainage eyelets 
at the distal end, a distensible bag* sur- 
rounding the main body of the catheter 
adjacent the eyelets and secured by rela- 
tively inextensibie binding disposed at 
25 right angles to the axis of the catheter 
body with an auxiliary or distension duct 
leading into and through the integral body 
of the catheter to the distensible bag, * 
whereby the bag may be distended by 
30 injecting air or a liquid through the duct. 
For causing the catheter, or a desired 
local portion of the catheter, to show up 
more clearly in an X-ray photograph of a 
patient, the liquid rubber composition from 
35 which the catheter or the local portion 
thereof may be formed may be compounded 
with a suitable shadow-producing material 
For example, the addition of 20£ of blanc 
fixe (based on the rubber content) to latex. 



will produce a rubber article capable of 40 
casting a clearly defined shadow under X- 
rays. Other matherials which block the 
travel of X-rays may be substituted for 
the blanc fixe. 

The local circumferential area of the 45 
catheter body where the bag is desired to 
be may be treated with a substance adapted 
to prevent adhesion in that area of the 
bag forming wall of the annular band 
a foresaid, cr zo treating such area the hag 50 
may be formed in situ by deposition. For 
example, a local circumferential area or 
surface band of the rubber body of the 
catheter including the opening, may be 
treated with a separating material such w 55 
a suspension of soapstone in alcohol, or 
with a chemical such as bromine, chlorine, 
or sulphur chloride, in a suitable solvent, 
to prevent adhesion of the subsequently ' 
applied rubber deposit, and then immersed 60 
in a liquid rubber composition to produce 
the jfinal coating of rubber forming the dis- 
tensible bag in situ over the treated area. 

The annular band aforesaid may be pre- 
formed by extrusion, or by a dipping pro- 65 
cess. 

As a particular example of the applica- 
tion of the invention, it may be used in the 
manufacture of a haemostatic ba? ( Foley V 
haemostatic bag), such as is desijroed for 70 
use after transuretheral resection of the 
prostate, the distensible bag being inflated 
to exert pressure in the prostatic cavity. 

HYDE & HEIDE, 
2, Broad Street Buildings, Liverpool 

Street, London, E.C.2, 
Patent Acrents for the Applicants. 
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/ SHEET 77|/ s drawing It a reproduction of 
the Original on a reduced scale. 
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